Increased bone formation using calcium sulfate-calcium phosphate composite graft.
Calcium phosphates (CaPO4) and faster-resorbing calcium sulfate (CaSO4) are successfully employed as synthetic bone grafts for treatment of contained defects. We used a canine critical-sized bone defect model to study an injectable CaSO4/CaPO4 composite graft that incorporated a matrix of CaSO4 and dicalcium phosphate dihydrate into which beta-tricalcium phosphate granules were distributed. The area fraction, ultimate compressive stress, and elastic modulus of restored bone and the relative rates of material resorption were compared between the CaSO4/CaPO4 composite graft and pure CaSO4 pellets and to normal canine bone. The area fraction of bone in stained sections and the ultimate compressive stress of the regenerated bone were greater using the CaSO4/CaPO4 composite graft compared to pure CaSO4 pellets after 13 and 26 weeks and were greater than normal bone. The elastic modulus of restored bone in defects treated with CaSO4/CaPO4 composite graft was greater than in defects treated with CaSO4 pellets after 26 weeks, but similar to specimens of normal bone. A small amount of CaSO4/CaPO4 composite graft and no CaSO4 pellets remained after 13 or 26 weeks. This novel CaSO4/CaPO4 composite holds promise for clinical applications where a strong, injectable, slower-resorbing, and biocompatible bone graft substitute would be advantageous.